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Screening for resistance to late blight in wild potato species 
and landraces in greenhouse conditions in Peru
Summary
Fifty-seven accessions of wild potato species and 352 accessions of potato landraces hold in
the International Potato Center (CIP) were tested for resistance to late blight (LB) in a series
of greenhouse experiments from May to December 2018, in Lima, Peru. Wide phenotypic
variation for resistance was found within and among species. Six accessions of wild species
(Solanum albornozii, S. andreanum, S. lesteri, S. longiconicum, S. morelliforme, and S.
stenophyllidium) had more than 60% of genotypes with susceptibility values between 0 to 3.
Likewise, 46 of 352 accessions of potato landraces presented similar susceptibility values
than those of resistant varieties used as controls. With this study we identified source of
resistance to LB to be used by breeders or by farmers directly, in the case of potato
landraces. The results confirm the value of conserving potato genetic resources.
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Late Blight (LB), caused by Phytophthora infestans, is the primary biotic constraint affecting
potato in humid areas or seasons. The disease frequently kills the plants if no fungicides are
used. The most efficient method to control LB is the use of resistant varieties. In CIP’s pre-
breeding program LB resistance from wild species Solanum paucissectum, S. chiquidenum,
S. cajamarquense, and S. sogarandinum have already been introduced to elite breeding
lines to broaden the current base of resistance. These efforts have resulted in promising
candidate varieties, which have been evaluated by smallholder farmers in the Peruvian
highlands in participatory varietal selection trials. These new candidate varieties are highly
resistant to LB, and the genetic basis of this resistance is expected to be different from what
is already present in our breeding populations. The potato LB pathogen, however, is capable
of rapidly developing strains that can overcome this resistance. Therefore, it is important to
have broad source of resistance genes available for their use in potato breeding.
Methods
Fifty-seven accessions from 30 wild potato species and 352 accessions of potato landraces
were selected according to the following criteria: a) being part of the core collection of
CIP’s Genebank; b) not been tested for LB resistance; and c) availability of planting material,
especially true seed of wild potato species. Four local varieties with known levels of
resistance to LB: ‘Yungay’ (susceptible), ‘Kawsay’, ‘Chugmarina’, and ‘Pallay Poncho’
(resistant), were used in the experiments as controls.
True potato seed of wild potato species, was propagated in incubation chambers and then
in a greenhouse. Depending on seed viability, the number of plants tested varied among 30
to 100 genotypes per accession. In the case of potato landraces, in vitro plantlets were
propagated under greenhouse conditions. Between 8 and 15 plantlets per accession were
tested for LB resistance.
Plants were inoculated before flowering with P. infestans isolate POX67 (Perez et al. 2014)
using a sporangial suspension (3 x 103 sporangia per ml) and maintained in a humid
chamber at 18–20oC and relative humidity >90% for 5 days. Each plant was sprayed until
run-off with 30–60 ml of sporangial suspension with a hand-held sprayer.
Visual evaluation of LB severity was done at 3 and 5 days after inoculation according to
Forbes et al. (2014) (Fig. 1). AUDPC, relative AUDPC, and susceptibility scale values were
calculated using severity values according to Forbes and Perez (2014) and Yuen and Forbes
(2009).
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Results
Accessions of S. andreanum, S. albornozoii, S. lesteri, S. longiconicum, S. morelliforme, and
S. stenophyllidium have high frequency of resistant genotypes (susceptibility scale values <
3); S. lesteri (accession CIP 764265) and S. albornozoii (CIP761164) had 94 and 84 % of
genotypes with susceptibility values ranging from 0 to 3, respectively (Fig. 2). In the case of
potato landraces, we found wide phenotypic variation for resistance to LB (Fig. 3). Forty-six
accessions had high resistance levels (susceptibility values < 3) among them 27 accessions
of S. tuberosum subsp. andigena, 5 of S. phureja, and 3 of S. stenotonum. Two hundred
accessions from 352 accessions tested for resistance to late blight had susceptibility scale
values more than 6.
Conclusions and next steps
These results confirm the value of conserving rare populations of potato genetic resources
and provide evidence of resistance to late blight in endemic Solanaceae species found in
the center of origin of potatoes. These results also complement those obtained by Perez et
al. (2001 and 2014). Next steps include the evaluation of resistant genotypes with more
isolates collected recently (Lindqvist-Kreuze et al, 2019), and the creation of a catalogue for
resistant genotypes available for breeders, farmers and public in general.
Figure 2. Distribution of resistance to LB on genotypes of Solanum albornozii (CIP761164), S. lesteri
(CIP764265), S. andreanum (CIP763108), and S. longiconicum (CIP763966) according to susceptibility scale
values proposed by Yuen and Forbes (2009).
Figure 3. Histogram for distribution of resistance to LB on genotypes of Peruvian potato landraces compared
with Peruvian varieties “Yungay” (Y, susceptible), Pallay Poncho” (P, moderate resistant) and “Chucmarina”
(C, resistant).
Figure 1. Reaction to Phytophthora infestans in potato plants: resistant (left) and susceptible (right).
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